Biosynthesis of a blood group H1 antigen by alpha 1, 2-fucosyltransferase in PC12 cells.
We have examined the expression of GDP-fucose: glycosphingolipid fucosyltransferase activity in PC12 cells and PC12 sublines in relation to the neuronal differentiation induced by nerve growth factor (NGF) or dexamethasone. Transfer of fucose to paragloboside (nLc4Cer) yielded a product which was determined to be a blood group H1 antigen (Fuc alpha 1-2Gal beta 1-4GlcNAc beta 1-3Gal beta 1-4Glc-Cer) by gas chromatography/mass spectrometry analysis and enzymatic hydrolysis, suggesting that PC12 cells have an alpha 1,2-fucosyltransferase. Lactosylceramide was also fucosylated at a reduced rate. When the differentiation of PC12 cells and PC12 subline cells, PC12D and MR31, was induced by exposure to either NGF or dexamethasone, the fucosyltransferase activity for nLc4Cer was found to decrease in both cell lines, suggesting the association with cell differentiation. This is the first report of the presence of an alpha 1,2-fucosyltransferase in cultured neuronal cell lines which catalyses the in vitro biosynthesis from nLc4Cer of a type-2 chain glycosphingolipid having the blood group H1 determinant. The disaccharides, beta-lactose and N-acetyllactosamine, were also fucosylated by PC12 cell enzyme, although the specificity for the carbohydrate structure was different from that for glycosphingolipids.